Introduction
Phytogenic feed additives are compounds derived from plant extracts that are incorporated into animal feed with the goal of improving animal health and performance. While the exact mode of action and physiological effects are not fully understood, most are associated with antimicrobial benefits, increased antioxidant activity, stimulation of digestive enzymes, and overall improvement of gut function.
2,3 Furthermore, phytogen-
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ics potentially can improve diet palatability, which could lead to greater growth rate. 4, 5 Research with phytogenics in swine diets has yielded inconsistent results with more research needed to determine the correct blend or timing of use, as well as to identify the greatest opportunities to yield economic benefits. 3, 6 Previous research with the use of phytogenics during the growing-finishing phase suggested that the combination of two essential oil mixtures (EOM), EOM 1 (containing caraway, garlic, thyme, and cinnamon) and EOM 2 (containing oregano, citrus, and anise), would improve pigs ADFI, HCW, and carcass ADG compared to a control regimen without the use of any additives. 7 In that study, EOM 2 was not tested by itself; therefore, it was not possible to determine whether the observed responses were elicited because of its action alone or if it needs to be combined with EOM 1 in order to yield the benefit. Therefore, the objective of the present study was to determine the effects of two essential oil mixtures tested individually and in combination during the growing-finishing phase on the growth performance and carcass characteristics of pigs from 108 to 285 lb.
Procedures
The Kansas State University Institutional Animal Care and Use Committee approved the protocol used in this experiment. This study was conducted at the Kansas State University Swine Teaching and Research Center, Manhattan, KS. The facility was totally enclosed and environmentally regulated, containing 32 pens. Each pen was equipped with a dry, single-sided feeder (Farmweld, Teutopolis, IL) and a 1-cup waterer. Pens were located over a completely slatted concrete floor with a 4-ft pit underneath for manure storage. A robotic feeding system (FeedPro; Feedlogic Corp., Wilmar, MN) was used to deliver and record daily feed additions to each individual pen.
A total of 317 pigs (DNA 600 × 241, initially 108.6 lb) were used in an 87-d trial. There were 9 or 10 mixed-gender pigs per pen at a floor space of 7.83 ft 2 per pig. Pigs were allotted by BW to pens and pens were randomly assigned within weight blocks to 1 of 4 dietary treatments in a completely randomized block design with 8 replications per treatment. Pigs were fed a conventional nutritional program with four dietary phases; from d 0 to 14, 14 to 32, 32 to 59, and 59 to 87 for phases 1, 2, 3, and 4, respectively (Table 1) . Experimental treatments included a control diet with no feed additives or the control with 0.02% essential oil mixture 1 (EOM 1) containing caraway, garlic, thyme, and cinnamon; 0.013% essential oil mixture 2 (EOM 2) containing oregano, citrus, and anise; or the combination of 0.02% EOM 1 and 0.013% EOM 2 (EOM 1+2).
Pigs were weighed on d 0, 14, 32, 59, and 87 to determine ADG, ADFI, and F/G. At d 87, pigs were individually ear tagged with a unique radio frequency identification devices (RFID) number to allow for carcass measurements to be recorded on a pig basis.
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On d 87, final pen weights and individual weights were taken, and pigs were transported to a commercial packing plant (Triumph, St. Joseph, MO) for processing and carcass collection. Many RFID tags were dislodged and lost during the dehairing process. Thus, the recovery of carcass data from the processing plant was limited to 65, 66, 71, and 63% of the pigs for control, EOM 1, EOM 2, and EOM 1+2, respectively. Diet samples from each dietary phase were taken from 6 feeders per dietary treatment 3 d after the beginning and 3 d before the end of each dietary phase and stored at -20°C until they were homogenized, subsampled, and submitted to Cumberland Valley Analytical Service (Hagerstown, MD) for analysis of DM, CP, Ca, P, ether extract, and ash (Tables 2 and 3 ).
Data were analyzed using the GLIMMIX procedure of SAS version 9.4 (SAS Institute, Inc., Cary, NC) in a randomized complete block design with pen serving as the experimental unit and initial BW serving as the blocking factor. Main effects of EOM 1 and EOM 2 as well as their interaction were tested. Random effects of block and treatment × block were included in the model for growth performance and carcass characteristics response variables, respectively. Hot carcass weight served as a covariate for the analysis of backfat, loin depth, and lean percentage. Results from the experiment were considered significant at P < 0.05 and marginally significant between P > 0.05 and P ≤ 0.10.
Results
The analyzed DM, CP, Ca, P, ether extract, and ash contents of experimental diets (Tables 2 and 3 ) agreed closely with formulated estimates.
During phase 1 (d 0 to 14), there was no evidence for treatment differences for ADG, ADFI, or F/G (Table 4) . During phase 2 (d 14 to 32), ADFI increased (P < 0.05) for pigs fed EOM 2 and F/G worsened (P < 0.05) for pigs fed the EOM 1. During phase 3 (d 32 to 59), ADFI was increased (P < 0.05) in pigs fed EOM 2, which marginally improved (P < 0.10) ADG. During phase 4 (d 59 to 87), there was no evidence for treatment differences for ADG, ADFI, or F/G. For overall growth performance, there was no evidence for treatment differences for ADG, ADFI, or F/G. Similarly, there was no evidence for treatment differences in HCW, carcass yield, backfat, loin depth, or percentage lean.
In summary, the inclusion of these phytogenic feed additives did not provide any benefits in overall growth or carcass performance. This is in contrast with our previous research where we observed that the combination of these same EOM 1 and EOM 2 improved ADFI, HCW, and carcass ADG in comparison with pigs fed a control diet. 7 Research with phytogenics in swine diets has yielded inconsistent results. More research is needed to determine the correct blend or timing of use as well as to identify the greatest opportunities to yield economic benefits. 
1 Multiple diet samples were collected from each diet throughout the study, homogenized, and then subsampled for analysis (Cumberland Laboratories, Inc. Kearney, NE). 2 Phase 1 and 2 were fed from 108 to 138 and 138 to 138 to 168 lb BW, respectively. 3 EOM 1 (EOM = essential oil mixture) was included at 0.020% of the diet at the expense of corn in all dietary phases. 4 EOM 2 was included at 0.013% of the diet at the expense of corn in all dietary phases. 5 A combination of EOM 1 at 0.020% and EOM 2 at 0.013% of the diet were included at the expense of corn in all dietary phases. 1 Multiple diet samples were collected from each diet throughout the study, homogenized, and then subsampled for analysis (Cumberland Laboratories, Inc. Kearney, NE). 2 Phase 3 and 4 were fed from 168 to 227 and 227 to 285 lb BW, respectively. 3 EOM 1 (EOM = essential oil mixture) was included at 0.020% of the diet at the expense of corn in all dietary phases. 4 EOM 2 was included at 0.013% of the diet at the expense of corn in all dietary phases. 5 A combination of EOM 1 at 0.020% and EOM 2 at 0.013% of the diet was included at the expense of corn in all dietary phases. 
